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As a youth | spent some summers traveling through Germany with my family, and the memory of 
those European-spec BMW’s and Porsches zipping past us in the Autobahn is still vivid in my mind. BMW’s 
from the late 70’s to late 80’s are a weakness of mine. | was studying Architecture at the time and the 
design of the European-Spec BMWs seemed so much more sophisticated than what we got in the United 
States. 

First, as any BMW afficionado from back then remembers, the Department of Transportation 
demanded that these ridiculously large bumpers be added to BMWs shipped to the United States. 
BMW Afficionados called these front bumpers “diving boards,” because they extended a ridiculous length 
past the nose of the car. 

Second, BMW didn’t offer any of their performance engines. In the case of the 3-Series, the US gota 
4-cylinder mommy car in the E21 320i, while Europe and the rest of the world got the six-cylinder, dual 
exhaust, 323i which competed with the Porsches of the day. 


Furthermore, German companies like Alpina, 
Hartge, AC Schnitzer, and Zender were re-imagining 
the BMW’s of the era. In the case of Alpina, the 
redesign was so extensive that, in Germany, Alpina 
was considered a car company, and its cars were not 
registered as BMW’s by the German government. 

The Alpina and Hartge versions of the E21 were 
sleek and powerful while the American 320i had the 
ridiculous bumpers, a slow engine because of fuel 
economy concerns during the Carter Administration, 
and worse, the USA never got the convertible version 
of these compact cars. Ralph Nader, the politician, 
had made sure to scare all car manufacturers to stop 
making convertibles. The only company that kept 
making convertibles through the era was Mercedes 
Benz. BMW partnered with BAUR Karosserie to make 
a partial convertible, called the BAUR Top Cabriolet. 





It's a Design Project: 


Samaan Coachworks is a yearning for BMWs styled and 
tuned to the extent of an Alpina or Hartge. The plain BMW 
chassis of this era were meant to be improved upon, and to 
this day, the 3-Series models of the late 70s, 80s, and 90s 
remain favorites of the racing and auto-tuning faithful. The 
cars are extremely light in comparison to a Ford Mustang, 
and their suspension was decades ahead of any American or 
Japanese car of the era. Those 3-Series models may not have 
beat any Mustang at 0-60, but once it came to make a turn, 

RTT Fee Nite uci the BMWs showed why they claimed to be the “Ultimate 
Driving Machine.” 

Thus, Samaan Coachworks is a dream to 
redesign and re-style a BMW from top to bottom, 
front to back, inside and out, to the extent that 
Alpina went, and more. Is this an ambitious, and 
maybe even ludicrous, goal? Maybe, but with the 
advent of 3D Modeling, 3D Printing, CNC 
manufacturing, it is no longer unfeasible. An 
individual committed to this vision can, in fact, 
make serious engineering improvements and 
modifications to the drive train, interior, and 
aerodynamics of a car with the right tools, 
machinery, and connections. 








Aesthetics & Performance: 


The small six-cylinder engine of the E21 323i eventually 
came to the USA in the subsequent E30, albeit in various fuel 
economy configurations. The BMW M120 inline six-cylinder 
engine remains popular among enthusiasts despite the fact 
that it has now been around for nearly half a century. One of 
the reasons is that BMW seemed to design and upgrade the 
engine incrementally, and always designed on _ the 
foundations of the original components. Even as the engine 
became more powerful, the critical measurements of the 
internal components remained the same. This means that 
the cylinder head for a 1990s M220 still fit the engine block of 
a 1978 M20, and that you could mix and match components 
from a span of over two decades to arrive at a racing-spec engine. 

All of this was largely due to the fact that a car 
company like BMW has to contend with product costs, 
fuel economy, drive comfort, and environmental 
compliance when designing and selling their cars. The 
fact of the matter is that performance was not always 
the priority. Sometimes BMW tuned their engines for 
power at low speeds for fuel economy, and sometimes 
they configured them for highway speeds and drive 
comfort. However, because all the components pretty 
much fit the wide array of M20 variations, this meant 
that an enthusiast could mix and match components 
to arrive at a racing-spec engine that pulled together a 
non-compromise engine build. 











BMW also seems to have used the M20 
inline six as the model for the M50 and 
M52 engines, as the crankshafts from those 
21st Century engines fit perfectly into 
an M20 engine block, and use the same exact 
diameter bearings and connecting 
rods. BMW also kept the same basic 
dimensions for the pistons. All of this results 
in a wide array of engine components 
spanning from 1977 to 2010 that can be 
mixed and matched to create a 3.2L M20, 
and place it comfortably inside the engine bay of an E30 or E21 without it ever looking different than 
stock. a significant upgrade from the 2.0L that the M20 started as. 





Custom Pistons: 


One of the benefits of apprenticing at a machine shop and 
learning from the old-school engine builders was being able to 
rummage through their bins and pull out the worn or broken engine 
components. | sandblasted select components and cut them apart; 
dissected them so | could understand what the BMW engineers 
were thinking. | did this with engine pistons of all makes and models; 
broken and no longer usable BMW cylinder heads went under the 
band-saw and cut at various intervals in order to inspect the 
geometries of the aluminum castings. 

This opened up the possibility of reverse engineering 
performance parts, and coming up with hybrids, such as pistons that 
take from the configuration of a vast array of M20 and Mx pistons 
offered over 30 years of these engines. This is what | have done, and ) ie yp aes" 
they have served as the basis for Samaan Coachworks own piston = 





design. 


Custom M20 Intake Manifold: 


In the year 2020 there are many custom shops still tuning and 
selling performance upgrades for the BMW M20 engines. However, 
after the decades, some desirable upgrades and performance 
companies have closed. In this specific case, there was once a racing 
company that produced a small handful of intakes that enabled the 
BMW M20 to become a triple-carbureted racing monster. The 
result was an engine that felt angry, powerful, and sounded 
beautiful. This is wanere, CAD- CAM comes in es : was able to get 
a hold of one of those rare few manifold left in order a | aT 
to reverse engineer it. With CAD-CAM | can do more 
than just redesign the original. | can also improve 
upon it. 

None of this is unusual. The CAD-CAM 3D 
Printing revolution has already been put to use by 
all car designers and racing teams around the world 
for projects similar to this. The 3D printers of today 
can produce parts that can withstand the heat of an 
engine, and the chemicals inside an engine bay. 








Custom M20 Valve Cover 


One of the prime motivating factors in the 
creation ofSamaan Coachworksis the vast 
discrepancy between the styling available to 
European BMW owners and American BMW 
owners. One of the most attractive styling options 
of the Euro Alpina and Hartge variations on the 
BMW M20 and M10 engines was their valve covers. 

| cut apart old and broken BMW OEM valve 
covers, and once their design was understood, 
careful measurements were taken, and these 
measurements became the basis for my own M20 
valve cover design. 





Like the custom IDF Manifolds, | have the choice of either printing these custom valve covers out of 
high-temp resistance 3D printing materials, casting them out of aluminum, or CNC routing them out of 
billet aluminum. Each material choice entails different design strategies because of the specifics of the 
various manufacturing processes. In order to design for these materials, you have to learn and understand 
what is and what isn’t feasible per process, and choose which one suits your budget and specifications 
best. This is where my decades of industrial manufacturing and design come in handy. 
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Custom Body Kits: 


Going back as far as the E21, the 
European public was blessed with 
beautifully sleek chrome bumpers and/or 
bumper replacement skirts. While the 
chrome bumpers made the BMWs look 
like classic cars of the past, the bumper 
replacement skirts made the BMW 3- 
Series look a decade ahead of its time. It is 
not until the late 90s that cars in general 
dropped the clunky bumpers for 
contoured, aerodynamic, bumper 
replacement skirts and valances. 





Needless to say, as an Architect and Industrial Designer, 
this was highly irksome to me, especially in the days before 
eBay and the Internet. Prior to eBay, it was practically 
impossible to get access to European aerodynamic parts as 
the ones offered by Alpina, Zender, and Hartge. | actually 
restored an E21 using Alpina parts | found on eBay.de and 
had shipped over. While it was rewarding finally being able 
to do that, something was missing, and as a designer, | still 
found myself feeling like performance parts and 
aerodynamic parts could be improved upon. 





This is where Samaan Coachworks was really 
born: the desire to redesign the aerodynamics of a 
BMW E21. This is one of the first projects | have 
engaged in: a bumper-replacement body kit for the 
E21 for both front and back bumpers. This is also the 
project that pushed me into producing my own CNC 
machinery, as the subcontracting of these 
prototypes proved to be as costly or more than the 
purchase of a CNC router. This is where the Samaan 
Coachworks project veered into the design and 
building of custom machinery. 





GUSTUM MAGHINERY 


Custom CNC Plasma Cutter 


The goal of Samaan Coachworks is to fully customize 
classic BMWs to the extent that Hartge and Alpina did. That 
is potentially a gigantic cost if the production of the parts is 
subcontracted out for manufacturing. Luckily, | have decades 
of experience both in industrial manufacturing and industrial 
design. More specifically, having a manufacturing job in the 
21st Century means that | have inevitably have had to install 
or contend with computer controlled machinery. 

CAD-CAM is very far along twenty years into the 21st 
Century. 3D printing services and 3D printing machines are 
relatively cheap. In fact, computer controlled routers and 
plasma cutters are within the purchasing power of small to 
medium sized shops, where in the 20th Century they were 
the high end equipment limited to the most specialized 
shops. A small shop can now print out parts out of plastic, 
and even metal. A small shop can even cut complex shapes 
out of metal and wood as plasma cutters have dropped dramatically in prices. | estimate that CNC 
technology in 2020 is about where desktop printing was in the 1980s or early 90s. 

However, despite the fact that prices have dropped for ready-made CNC and 3D Printing machinery, 
the limitation is still size. Most of the affordable machines are desktop machines, capable of printing or 
cutting small parts. Clearly, that is a significant limitation if you are intent on making parts for a full sized 
car, especially if you want to redesign the aerodynamics. In this case, size does matter! So, confronted 
with the size limitation, | decided to 
make my own CNC cutter. To tell you 
the truth, CNC controllers are simple 
compared to the computer controls of 
major industrial machinery, and the 
tables are nothing too difficult. In fact, 
it is relatively easy to make a “multi- 
process’ machine. My machine will be 
able to swap out a plasma torch with a 
router, and convert from cutting metal 
to carving wood and foam. 
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E21 Baur TC Build 


For a long time, the BMW E21 (1977-83) has been the 
forgotten 3 Series of the lineage. This inaugural generation 
of BMW’s sport sedan goes overlooked compared to the 
legendary 2002 that preceded it and the popular E30-generation 
3 Series that came after. Conceived during the fuel crisis, and 
designed to be a family car in the US market, the E21 seems 
almost doomed from the start. Journalists and BMW enthusiasts 
seemed to hate the E21 upon its release. Though, they likely would have hated anything that replaced the 
legendary 2002. 

However, it is an attractive car with its signature wrap-around hood, and holds a lot of potential for 
those who like to tinker. Unfortunately, the best the United States market got was a 320is, released in 
1977. Despite its relatively slow four-cylinder M10 engine, the US models came with Recaro seats, an 
upgraded suspension, and mesh BBS wheels. The absolute pinnacle of the E21 range was the European 
version, the much lauded 323i. The E21 323i had a very elegant dual exhaust, which largely explained why 
you were getting passed by what otherwise seemed like a family car. 

Samaan Coachworks seeks to go the full distance and complete a performance and stylish car from 
these empty husks. If |am going to spend all this time and money, then | want MY SIGNATURE designs on 
these racers.... not someone else’s! Alpina and Hartge parts are way too expensive anyways. 
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THE SAMAAN COACHWORKS E21 WILL HAVE: 


e 2.8L M20 engine block. 

e Ported 323i cylinder head with upgraded springs. 
e Samaan Coachworks IDF Manifolds — 

e Triple IDF Weber Carburetors. 

e Samaan Coachworks custom valve cover. 

e Samaan Coachworks custom timing belt cover. 

e Bavarian headers. 

e Limited Slip 3.91 Differential. 

e Samaan Coachworks billet aluminum wheels. 

e Samaan Coachworks front and rear bumper skirt. 
e Samaan Coachworks hood (allowance for IDF trumpets) 
e Samaan Coachworks sports seats. 

e Eibach — Bilstein Suspension upgrades. 





e Samaan Coachworks trunk walls and spare tire covers.. 


E30 Baur TC2 Build 


The BMW E30 is the second generation of 
BMW 3 Series, which was produced from 1982 
to 1994 and replaced the E21 3 Series. It came 
with either the four-cylinder or six-cylinder 
engines. The E30 continued BMWs tradition of 
should-a and could-a BMW stories. It begged for 
both a convertible and station-wagon model, 
both of which were the craze in the US at the 
time. 

BMW again went to Baur to create a partial 
convertible, which, again, never came to the 
United States. It is not until later revisions of the E30 that BMW offered a full convertible. However, the 
first years of the E30 American models were plagued by the same deficiencies that the E21 model was: 
Unsightly large bumpers, lack of Euro-model styling, and slow economy M10 and M20 engines. Even the 
sportier 325is had the trademark “diving-board” bumpers, while in Europe they had sleek chrome 
bumpers or complete bumper replacement kits from M-Tech, Alpina, Zender and Hartge. 

Samaan Coachworks seeks to go the full distance and complete a performance and stylish car from 
these empty husks. If | am going to spend all this time and money, then | want MY SIGNATURE designs on 
these racers.... not someone else’s! 





THE SAMAAN COACHWORKS E30 WILL HAVE: 


e 3.0L M20 engine block. 

e Samaan Coachworks custom pistons. 

e 885 — 325is cylinder head with upgraded springs. 

e Samaan Coachworks IDF Manifolds. 

e Triple IDF Weber Carburetors. 

e Samaan Coachworks custom valve cover. 

e Samaan Coachworks custom timing belt cover. 

e Hartge headers. 

e Limited Slip 3.91 Differential. 

e Samaan Coachworks billet aluminum wheels. 

e Samaan Coachworks front and rear bumper skirts. 
e Samaan Coachworks hood (allowance for IDF trumpets) 
e Samaan Coachworks sports seats. 

e Eibach — Bilstein Suspension upgrades. 





e Samaan Coachworks trunk walls and spare tire covers. 


E36 Build 


Launched in 1994, the E36 3 Series Compact, 
was BMW’s first hatchback since the 2002 
Touring model. From the front bumper to the A-pillar, 
the E36/5 is identical to the E36 saloon. The Ti, like the 
other E21 and E30 Baur TC’shere at Samaan 
Coachworks, also came with an interesting roof 
option. No full convertible was ever made available, 
but just like with the E30 and E21, an interesting 
compromise was: The E36 Compact came with a moon 
roof!! 

However, the BMW trend continued: As 
usual, BMW kept the best versions of this model at 
home in Germany. BMW didn’t offer their M52 straight-six engine in the Compact. The 
fastest Compact you could buy in the United States was the 318ti, which, again, came with an economy 
four-cylinder engine, and worse, not very convincing styling or aerodynamics. The E36 Samaan 
Coachworks build seeks to correct those deficiencies. 





Starting to see a pattern??? 


Samaan Coachworks gravitates around those BMWs that could- 
a and should-a been better. Yes, Samaan Coachworks gravitates 
around those BMWs that got better versions in Germany than in the 
United States. Most importantly, Samaan Coachworks seeks to go 
the full distance and complete a performance and stylish car from 
these empty husks. After all, if | am going to spend all this time and 
money, then | want MY SIGNATURE designs on these racers.... not 
someone else’s! Alpina and Hartge parts are way too expensive 
anyways. For that price, | may as well make these car builds a lasting 
expression of my design skills. 
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